On the other hand, it was clearly demonstrated by the early experiments that progestogen played a role in inducing full lobule-alveolar growth in the mammary glands of rats and mice.
In spite that, so far as the author is aware, there has appeared no experiment attempting to prevent the mammary involution after the removal of The Kasukabe mice which had been bred in this laboratory were used. The animals were in their 1st lactation. All litters were reduced to 6 young per mother on the day of delivery (0 day of lactation). Litters were weighed daily to assess the lactational performance of the mother and the mothers were also weighed daily.
A certain number of mother mice were mated at post-partum estrus and caused concurrent pregnancy during lactation. On the 14th day of lactation the animals underwent the unilateral ligature of inguinal nipples and their young were allowed to suckle continuously.
Daily subcutaneous injections of 20 I. U. prolactin in 0.1ml of its diluent (E. R. Squibb & Sons) or 1mg progesterone (Teikoku Hormone Mfg. Co., Ltd.) in 0.1ml sesame oil were given for 6 days beginning at the day of operation.
All animals were autopsied on the following day after the last injection, i. e. the 20th day of lactation, and the inguinal mammary glands were removed for histological examination and for determining the respiratory activity. 
RESULTS
Effects of prolactin injection have already reported in the previous paper (Mizuno and Chikamune, 1959) ,but some of them will be cited for the comparison.
Histological observation
Typical findings of the various groups are shown in Figures 1 to 16 . Section from the ligated gland for 6 days without any injection (control group) showed pronouncedly involuted picture, in which alveolar structure and cell boundaries could seldom be detected (Figs.1 and 2), while section from the contralateral unligated gland showed the functional appearance similar to the normal control glands on the 20th day of lactation.
As a whole, involutional change occurring in the ligated gland after unilateral ligation for 6 days could not be prevented by the administration of daily 20 I. U.
prolactin.
A certain amount of parenchymal tissues have been replaced by fatty stroma and some of the alveoli have completely regressed (Fig.3) .However,the degree of involution seemed to be rather slight and the alveolar structure was still preserved although it was very poor in comparison with the normal lactating gland (Fig.4) . And a particular picture was observed in some portion that masses of fairly large and lightly stained cells formed alveolar structures without lumen as shown in Figures 5 and 6 . On the other hand,section from unligated side showed the hypertrophic figure (Figs.11 and 12) . This has been shown in the previous paper (Mizuno and Chikamune, 1959) .
The mammary gland in ligated side of animal receiving progesterone retarded involution to the similar extent to those from prolactin injected animal (Fig. 7) . The alveolar structure was also preserved similarly, but in this case the particular appearance seen in the prolactin injected group as shown in Figures 5 and 6 was not observed (Fig. 8) . The administration of progesterone seemed to cause no striking picture in the mammary gland of unligated side (Figs. 13 and 14) . 
Respiratory activity
The data of oxygen consumption and R. Q. are tabulated in Table 1 . The effects of prolactin were reported and discussed in the previous paper (Mizuno and Chikamune, 1959) .
The values of respiratory activity in the mammary gland slice of ligated side were not strikingly different from each other group.Regardless of various treatments the mammary tissue slices consumed much less oxygen than those from contralateral unligated side and the R. Q. were always below unity even though they were elevated up slightly by treatments from those in non-injected control group.
On the other hand,in unligated side there were no significant difference in oxygen consumption between various groups, except for pregnant lactating group. On the 14th day of lactation inguinal mammary glands were ligated unilaterally and injections were started. All animals were killed on the 20th day of lactation.
The oxygen consumption of mammary slices from pregnant lactating group was significantly lower than that of control group (P<0.01) and progesterone group (P<0.05). The R. Q. of them was also lower than that of control (not statistically significant) and progesterone group(P<0.01). The R. Q. of progesterone group was significantly higher than that of control (P<0.05).
Further the administration of progesterone into pregnant lactating animals seemed to result in elevating up such lowered respiratory activity caused by pregnancy to the level of control, although the difference in respiratory activity between pregnant and pregnant with progesterone groups was not statistically significant. DISCUSSION These results demonstrate that the administration of prolactin and progesterone can not prevent the mammary involution occurring in the ligated gland after unilateral ligation, although alveolar structures are poorly maintained.
However it may be possible to say that these treatments can retard the involution in the sense that alveolar integrity is still preserved despite of the relatively small amount of parenchyma, whereas alveolar structure and cell boundaries could hardly be defined in the non-treated control. Hooker and Williams (1941) reported that the animals receiving prolactin of 20 to 60 I. U. daily for 7 days following isolation from their young on the 4th day post-partum exhibited definite retardation in mammary involution, i. e. maintaining the lobule-alveolar and duct system in a condition very similar to that at parturition.
It seems possible that there are some differences in the rapidity of retrogressive change according to the dosage and/or the stage of lactation and the strain.
Many researches
have established the optimal ratios of estrogen and progesterone for full alveolar development in many species. In mice, Damm and Turner (1957, 1958) Many discussions about mammary function or secretory activity have so far been made from the histological view points. However, since the work of Folley and French (1949 a, b; 1950) showed that the oxygen uptake and the R. Q. of surviving mammary gland slices varied in correlating with the changes of mammary metabolism and hormonal condition, the examination of respiratory activity using tissue slice has been of value in investigating the phases of mammary metabolism and the effects of hormones on the metabolic activity. Previously the author has already shown that the removal of milk may be responsible for maintaining the mammary gland in a functional state from the measurement of respiratory activity in addition to the histological observation with mouse undergone with unilateral ligature of nipples (Mizuno and Chikamune, 1958, 1959) . Similarly, McNaught (1956 , 1957 and Ota and Yokoyama (1958) failed to maintain the respiratory activity in the normal control level despite of their success in preventing the involution following the removal of young by the administration of oxytocin (Benson and Folley, 1956, 1957) and then discussed also on the effect of accumulation of milk. The present result obtained from the pregnant lactating animals receiving with the unilateral ligature of nipples may suggest a possibility that the low oxygen consumption and the R. Q. below unity during pregnancy are partially due to the non-removal of secretion.
Moreover, these results may throw some light on the mechanism of initiation of lactation. Meites (1954) On the other hand, in the unligated sides it is difficult to distinguish the histological appearances of sections taken from animals receiving various treatments, except that the section from prolactin treated group showed the hypertrophic picture.Therefore the lactational functions will be discussed by using the manometric data as an index. The effect of prolactin on the respiratory activity has already discussed in the previous report (Mizuno and Chikamune, 1959) . Although the action of estrogen and/or progesterone, or pregnancy on the established lactation have been discussed by numerous workers, the present experiment is the 1st to estimate the mammary function from the respiratory activity. The result that the administration of progesterone did not depress the respiratory activity is in agreement with the findings of Anselmino and Hoffmann (1936), Folley and Kon (1937) and Walker and Matthews(1949) , who failed to inhibit established lactation by the postpartal injection of progesterone.
Significantly lower oxygen consumption and R. Q. of mammary gland taken from pregnant lactating animals seems to suggest that pregnancy counteracts on lactation. However, since the histological appearance could not be distinguished from the normal control and the weight gain of young was not markedly altered by treatment, further studies should be necessary. In fact, in the author's another experiment there was no significant differences in respiratory activity and weight gain of young between pregnant lactating and normal lactating groups, both being without unilateral ligation (Mizuno, 1960 
